Retinoic acid receptor stimulation protects midbrain dopaminergic neurons from inflammatory degeneration via BDNF-mediated signaling.
Functions of retinoic acid receptors (RARs) in adult CNS have been poorly characterized. Here we investigated potential neuroprotective action of tamibarotene (Am80), an RARalpha/beta agonist available for the treatment of acute promyelocytic leukemia, on midbrain dopaminergic neurons. Am80 protected dopaminergic neurons in rat midbrain slice culture from injury mediated by lipopolysaccharide-activated microglia, without affecting production of nitric oxide, a key mediator of cell injury. The effect of Am80 was mimicked by another RAR agonist, TAC-101, but not by a retinoid X receptor agonist, HX630, and HX630 did not synergize with Am80. We observed neuronal expression of RARalpha and RARbeta in midbrain slice culture and also found that Am80 increased tissue level of brain-derived neurotrophic factor (BDNF) mRNA. Exogenous BDNF prevented dopaminergic neurodegeneration, and the neuroprotective effect of Am80 was suppressed by a TrkB inhibitor, K252a, or by anti-BDNF neutralizing antibody. These results reveal a novel action of RARs mediated by enhancement of BDNF expression. Finally, oral administration of Am80 prevented dopaminergic cell loss in the substantia nigra induced by local injection of lipopolysaccharide in mice, indicating that RARs are a promising target of therapeutics for neurodegenerative disorders.